Intracellular interleukin-1alpha functionally interacts with histone acetyltransferase complexes.
Interleukin-1alpha (IL-1alpha) is an inflammatory cytokine acting extracellularly via membrane receptors. Interestingly, a significant portion of synthesized IL-1alpha is not secreted; instead, it is actively translocated into the cell nucleus. IL-1alpha was indeed shown to be involved in certain intracellular processes, such as control of proliferation, apoptosis, or migration, however, the mechanisms of such actions are not known. Here we show that intracellular IL-1alpha fused to the Gal4p DNA-binding domain (Gal4BD) possesses strong transactivation potential that can be boosted by overexpression of the transcriptional coactivator p300. We demonstrate that the IL-1alpha precursor interacts via its N-terminal peptide (IL-1NTP) with histone acetyltransferases p300, PCAF, Gcn5 and with the adaptor component Ada3, and that it integrates into the PCAF.p300 complex in a non-destructive manner. In analogy with known acidic coactivators, yeast strains expressing Gal4BD/IL-1NTP display a toxic phenotype that can be relieved by depletion of various components of the SAGA complex. Our data provide the first solid evidence for the nuclear target of the IL-1alpha precursor and suggest its novel function in transcriptional control.